This research investigates the effects of radiation, chemical reaction and porosity of the medium on unsteady flow of a viscous, incompressible and electrically conducting fluid past an exponentially accelerated vertical plate with variable wall temperature and mass diffusion in the presence of transversely applied uniform magnetic field. The plate temperature and the concentration level near the plate increase linearly with time. The fluid model under consideration has been solved by Laplace transform technique. The model contains equations of motion, diffusion equation and equation of energy. To analyze the solution of the model, reasonable sets of the values of the parameters have been considered.
NOMENCLATURE

Introduction
The MHD flow problems play important role in different areas of science and technology. These have many applications in industry, for instance, magnetic material processing, glass manufacturing control processes and purification of crude oil. Thermal radiation effects on MHD free convection flow past an impulsively started vertical plate with variable surface temperature and concentration was studied by Suneetha et al. (2008) . Further, Suneetha and Reddy (2010) have analyzed radiation and mass transfer effects on MHD free convection flow past a moving vertical cylinder in a porous medium. Radiation effect on chemically reacting MHD boundary layer flow of heat and mass transfer through a porous vertical plate was studied by Ibrahim and Makinde (2011) . Mass transfer effects on MHD flows exponentially accelerated isothermal vertical plate in the presence of chemical reaction through porous media was considered by Kumar et al. (2012) . Ghachem et al. (2012) have worked on numerical simulation of three-dimensional double diffusive free convection flow and irreversibility studies in a solar distiller. Narayana and Sravanthi (2012) have examined influence of variable permeability on unsteady MHD convection flow past a semi-infinite inclined plate with thermal radiation and chemical reaction. The effects of a longitudinal magnetic field and discrete isoflux heat source size on natural convection inside a tilted sinusoidal corrugated enclosure were investigated by Hussain et al. (2012) . MHD boundary layer flow due to exponential stretching surface with radiation and chemical reaction was discussed by Seini and Makinde (2013) . Hussein (2013) has considered Finite volume simulation of natural convection in a trapezoidal cavity filled with various fluids and heated from the top wall. Further, Hussein et al. (2013) have established effects of a longitudinal magnetic field and discrete isoflux heat source size on natural convection inside a tilted sinusoidal corrugated enclosure.
Viscous dissipation and radiation effects on MHD natural convection in a square enclosure filled with a porous medium were studied by Ahmed et al. (2014) . Etwire et al. (2014) have investigated MHD boundary layer stagnation point flow with radiation and chemical reaction towards a heated shrinking porous surface. Effects of radiation and chemical reaction on MHD free convection flow past a vertical plate in the porous medium was proposed by Mondal et al. (2014) . Mâatki et al. (2016) have worked on inclination effects of magnetic field direction in 3D double-diffusive natural convection. Modeling of MHD natural convection in a square enclosure having an adiabatic square shaped body using Lattice Boltzmann Method was presented by Hussein et al. (2016) . Adekeye et al. (2017) have analyzed numerical analysis of the effects of selected geometrical parameters and fluid properties on MHD natural convection flow in an inclined elliptic porous enclosure with localized heating. have worked on radiation effect on MHD flow past an inclined plate with variable temperature and mass diffusion. Further have examined effects of radiation and porosity of the medium on MHD flow past an inclined plate in the presence of Hall current. Chemical reaction effect on unsteady MHD flow past an impulsively started inclined plate with variable temperature and mass diffusion in the presence of Hall current was presented by . Chemical reaction effect on unsteady MHD flow past an impulsively started oscillating inclined plate with variable temperature and mass diffusion in the presence of Hall current was studied by Rajput and Kumar (2016) . Further have worked on effects of rotation and chemical reaction on MHD flow past an inclined plate with variable wall temperature and mass diffusion. Effect of Hall current on unsteady magneto hydrodynamic flow past an exponentially accelerated inclined plate with variable temperature and mass diffusion was studied by Rajput and Kumar (2018) . The objective of the present paper is to study the effects of radiation, chemical reaction and porosity of the medium on flow past an exponentially accelerated vertical plate with variable wall temperature and mass diffusion in the presence of transversely applied uniform magnetic field and Hall current. The model has been solved using the Laplace transforms technique. The effects of various parameters on the velocity, temperature, concentration, skin-friction, Nusselt number and Sherwood number are presented graphically.
Mathematical Analysis
The geometrical model of the problem is shown in Fig. 1 . The x axis is taken along the vertical plate and z axis is normal to it. Thus the z axis lies in the horizontal plane. The magnetic field B 0 of uniform strength is applied perpendicular to the flow. Initially it has been considered that the plate as well as the fluid is at the same temperature T ∞ . The species concentration in the fluid is taken as C ∞ . At time t > 0, the plate starts exponentially accelerating in its own plane with velocity u=u 0. e bt and temperature of the plate is raised to T w . The concentration C w near the plate is raised linearly with respect to time. The flow model is as follow:
The initial and boundary conditions are
The local radiant for the case of an optically thin gray gas is expressed by
The temperature difference within the flow is considered sufficiently small, hence 4 T can be approximated as the linear function of the temperature. This is accomplished by expanding 4 T in a Taylor series about  T and neglecting higher-order terms, i.e.
Using equations (6) and (7), equation (4) becomes ). ( 16
The following non-dimensional quantities are introduced to transform equations (1), (2), (3) and (8) into dimensionless form:
The flow model in dimensionless form is
The corresponding boundary conditions (5) become:
Dropping bars in the above equations, we get , ) 1 (
The boundary conditions become
Writing the equations (15) and (16) in combined form (using q= u + i v) qa,
Finally, the boundary conditions become:
The dimensionless governing equations (20) to (22), subject to the boundary conditions (23), are solved by the usual Laplace transform technique. The solution obtained is as under: 
The expressions for the symbols involved in the above solutions are given in the appendix.
Skin friction
The dimensionless skin friction at the plate is
The numerical values of x and y , for different parameters are given in Table 1 .
Nusselt number
The dimensionless Nusselt number at the plate is given by
The numerical values of Nu for different parameters are given in Table 2. 
Sherwood number
The dimensionless Sherwood number at the plate is given by
The numerical values of S h for different parameters are given in Table 3 .
Results and Discussion
The present study is carried out to examine the effects of radiation, chemical reaction and permeability of porous medium on the flow. The behavior of other parameters like magnetic field, Hall current and thermal buoyancy is almost similar the earlier model studied by us (2016). The analytical results are shown graphically in Figs. 2 to 8 . The numerical values of skin-friction, Sherwood number and Nusselt number are presented in Table 1 , 2 and 3 respectively. From Figs. 4 and 5 , it is observed that primary and secondary velocities increase with permeability parameter (K). This result is due to the facts that increase in the value of (K) results in reducing the drag force, and hence increasing the fluid velocity. Chemical reaction effect on flow behavior is shown by Figs. 2 and 3 . It is seen here that when chemical reaction parameter (K 0 ) increases, primary and secondary velocities decrease throughout the boundary layer region. Figs. 6 and 7, indicates that effect of radiation (R) in the boundary layer region near the plate tends to accelerate primary and secondary velocities. It is deduced that velocities increase when acceleration parameter b is increased ( Figs. 8 and 9 ). Further, it is observed that the temperature and concentration of the fluid near the plate decrease when radiation and chemical reaction parameters are increased ( Figs. 10 and 11) .
Skin friction is given in Table 1 . The values of τ x and τ y increase with the increase in radiation parameter, acceleration parameter and permeability parameter. However, these values decrease with chemical reaction parameter. Sherwood number is given in Table 2 . The value of S h decreases with the increase in the chemical reaction parameter, Schmidt number and time. Nusselt number is given in Table 2 . The values of Nu decreases with increase in Prandtl number, radiation parameter and time. 2, m = 1, Gm = 100, Gr= 10, Ko= 1, Pr = 0.71, Sc = 2.01, K= 2, b=1, t = 0.3 M = 2, m = 1, Gm = 100, Gr= 10, Ko= 1, Pr = 0.71, Sc = 2.01, K= 2, b=1, t = 
Conclusion
In this paper a theoretical analysis has been done to study the unsteady MHD flow through porous medium past an exponentially accelerated vertical plate with variable wall temperature and mass diffusion in the presence of Hall current, radiation and chemical reaction. It has been found that the velocity in the boundary layer increases with the values of permeability parameter, acceleration parameter and radiation parameter. But trend is reversed with chemical reaction parameter. That is velocity decreases when chemical reaction parameter is increased. Skin friction, Sherwood number and Nusselt number are obtained as desired. The results obtained are in agreement with the usual flow. The results obtained will have applications in the research related to the solar physics dealing with the sunspot development, the structure of rotating magnetic stars, cooling of electronic components of a nuclear reactor, bed thermal storage and heat sink in the turbine blades.
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